Prefibrillar Tau oligomers alter the nucleic acid protective function of Tau in hippocampal neurons in vivo.
The accumulation of DNA and RNA oxidative damage is observed in cortical and hippocampal neurons from Alzheimer's disease (AD) brains at early stages of pathology. We recently reported that Tau is a key nuclear player in the protection of neuronal nucleic acid integrity in vivo under physiological conditions and hyperthermia, a strong inducer of oxidative stress. In a mouse model of tauopathy (THY-Tau22), we demonstrate that hyperthermia selectively induces nucleic acid oxidative damage and nucleic acid strand breaks in the nucleus and cytoplasm of hippocampal neurons that display early Tau phosphorylation but no Tau fibrils. Nucleic acid-damaged neurons were exclusively immunoreactive for prefibrillar Tau oligomers. A similar association between prefibrillar Tau oligomers and nucleic acid oxidative damage was observed in AD brains. Pretreatment with Methylene Blue (MB), a Tau aggregation inhibitor and a redox cycler, reduced hyperthermia-induced Tau oligomerization as well as nucleic acid damage. This study clearly highlights the existence of an early and critical time frame for hyperthermia-induced Tau oligomerization, which most likely occurs through increased oxidative stress, and nucleic acid vulnerability during the progression of Tau pathology. These results suggest that at early stages of AD, Tau oligomerization triggers the loss of the nucleic acid protective function of monomeric Tau. This study highlights the existence of a short therapeutic window in which to prevent the formation of pathological forms of Tau and their harmful consequences on nucleic acid integrity during the progression of Tau pathology.